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5.8.3 Microturbines

From an environmental standpoint, the potential of
producing both heat and electricity—combined-heat-
and-power (CHP) or cogeneration—with microturbines
is particularly exciting. CHP systems provide an op-
portunity to dramatically increase the overall efficiency
of delivered energy—by 25–30% with the microturbine
alone to well over 50% when waste heat is utilized.

Technical Information

Microturbines, or turbogenerators as they are some-
times called, evolved out of turbocharger technology
that is used to boost power output in cars, trucks, pro-
peller-driven airplanes, and jet aircraft. The first mi-
croturbines were developed in the 1960s by Allison
Engine Company (a division of Rolls-Royce) and used
on a test basis to power several Greyhound buses. The
fuel (usually natural gas, but also such fuels as pro-
pane, methane, landfill gas, gasified biomass, gasoline,
and diesel) is superheated and burned. Combustion
gases power a turbine, spinning the shaft extremely
rapidly—up to 100,000 revolutions per minute (rpm).
This spinning shaft, in turn, powers a high-speed gen-
erator, producing electricity. Waste heat can be ex-
tracted from the exhaust and used. However, current
microturbines offer no improvements in efficiency or
emissions over larger turbines.

While the commercialization of microturbines is just
beginning, the Gas Technology Institute expects com-

Microturbines are emerging as a very promising tech-
nology for power generation at the scale of 25 to 300
kW. A handful of companies have introduced—or will
soon introduce—these small, self-contained gas-tur-
bines for utility distributed-power applications and self-
contained power systems at manufacturing plants,
hospitals, data processing centers, and other commer-
cial-scale facilities.

Opportunities

Microturbines should be considered for power genera-
tion in the following situations:

• When the reliability of the power supply is ex-
tremely important;

• When grid-supplied power is limited or very costly
(whether from kWh usage, time-of-use, or demand
charges);

• When power quality is a concern either because of
problems with grid-supplied electricity or because
of particular needs for the facility;

• When utility companies require distributed genera-
tion capacity to meet remote power-user demands; and

• When thermal energy needs (for heating, absorp-
tion cooling, water heating, and industrial pro-
cesses) can be matched with electricity generation.

Microturbines like this work like
jet engines but produce electric-
ity instead of thrust. Capstone’s
products have one moving part
and operate with air bearings.

Source: Capstone Turbine Corporation
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mercial products to have an operating life of 25,000 to
50,000 hours, very low polluting emissions (nitrous
oxide [NOX], levels of 9 to 42 parts per million), and a
purchase price of $600 to $1,200 per kW. Unlike most
of the larger gas turbines used for utility power gen-
eration that are custom-made for the application, mi-
croturbines will be mass-produced, off-the-shelf items.
They are being designed to have very few moving parts
(often only one!), in comparison to the many hundreds
of parts for reciprocating engines that have generally
served this power-generation market. The simple de-
sign and the use of air bearings contribute to quiet
operation—typically less than 70 dB at 10 feet (3 m)—
and long service life between overhauls. The use of ce-
ramics in turbine manufacture may further improve
durability and performance in the future.

Among the active developers of microturbines are
Honeywell (previously AlliedSignal Power Systems),
Capstone Turbine Corporation, Allison Engine Com-
pany, NREC Energy Systems (a division of Ingersoll-
Rand Co.), and Elliot Energy Systems (which is team-
ing up with GE Power Systems and NICOR). Among
the first products to be introduced, the Capstone Mi-
croTurbine™ Model 330 burns natural gas and pro-
duces 25–30 kW at approximately 27% efficiency with
less than 9 ppm of NOX. The 1,050-pound (476 kg) unit
stands just over 6 feet (1.8 m) tall and looks somewhat
like an oversized computer (see photo).

TINY MICROTURBINES

Another class of microturbines—very small units with
outputs sometimes measured in watts rather than kilo-
watts—is being developed primarily for military ap-
plications. These units will provide portable power to
soldiers for radios, GPS equipment, and battlefield com-
puters. Going the furthest with this concept, the Mas-
sachusetts Institute of Technology has designed a tiny,
flat microturbine under 1/2 in. (12 mm) in diameter,
1/8 in. (3 mm) long, and weighing just a gram, with a
turbine speed of 1.4 million rpm, fuel consumption of
a gram per hour, and output of 10 to 20 watts! As these
products evolve, they may find applications in houses
and small commercial buildings. A shoebox-sized mi-
croturbine might someday be able to power a house
and heat its water.

The Gas Research Institute projects that

microturbines will cost $600 to $1,200

per kW to install. Some other organizations proj-

ect costs as low as $225 per kW, with a deliv-

ered electricity cost below 5¢ per kWh, including

amortized equipment costs. For facilities with

time-of-day electricity pricing or high demand

charges, microturbine costs can be repaid much

more quickly than the 5¢/kWh cost might imply.

Using cogenerated heat can further improve the

economics of microturbines.

Contacts

Distributed Power Coalition of America, 10 G Street,
NE, Suite 700, Washington, DC  20002; (202) 216-5944,
(202) 216-0874 (fax); www.dpc.org.

Advanced Turbine Systems Program, Office of Indus-
trial Technologies, U.S. Department of Energy, Wash-
ington, DC; OIT Resource Center: (202) 586-2090;
www.oit.doe.gov/cogen/.

Energy Conversion Program, Gas Technology Institute
(formerly Gas Research Institute), 8600 W. Bryn Mawr
Avenue, Chicago, IL 60631; (773) 399-8352, (773) 864-
3551 (fax); www.gri.org.

$
The Underwriters Laboratory (UL)-rated Capstone
MicroTurbine™ Model 330 produces 25–30 kW of electric-
ity and can be configured for cogeneration.

Source: Capstone Turbine Corporation
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